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Kerkis,  A.Tu.,  Sokolov,  F.S.,  It  _5  ^  ! 

Trynklna,  N.A.,  Foaicbev,  F.P.,  //  •  '\^  I 

The  investigation  concerns  the  process  of  expansion  of  a  plasaa  In 


a  disk  channel  when  a  transverse  aagnetic  field  is  present  Tj  The 
layout  of  the  experlacntal  unit  is  shown  in  Figure  2.19.  'The  plasaa 
source  is  a  coaxial  electric  <AjSChsrger,  on  which  a  capacitor  bank  of 
the  IMH-5-150  type  is  dischar»d.  Th#  Initial  air  pressu*,  coaprlses 

N  ’>  f  r  p  6 

0. 7-1.0  as  Hg.  The  plasaa  which  #orafl  ta  •  T99Vt*  of  the  elec  .Tic 
discharge  wove?  along  a  straight  tube,  shic*.  a  continue  ;  °  "■  the 
discharger,  at  a  velocity  ox  up  to  20  ks/s.  Thi*  tube,  which  nas  a 
length  of  30  ca  and  diaaeter  of  5  ca,  terainates  in  a  c»  •  '  witt. 

a  width  of  2  ca.  The  process  develops  in  such  a  Banner  that  tt.u 
plasaa,  following  iapact  on  the  and  of  the  straight  tube,  is  expanded 
in  the  disk  channel.  The  leading  edge  of  the  noving  plasaa,  already  at 
a  radius  of  60  as,  is  a  shock  wave,  traveling  over  a  quiescent  gas  at 
a  velocity  of  up  to  10  ka/s  (without  a  aagnetic  field).  The  results  of 
the  aeasureaent  of  pressure  elong  the  length  of  the  disk  channel  at 
different  soaents  of  tiae  whe>.  the  aagnetic  field  la  absent  are  given 
in  Figure  2.20.  Also  given  are  the  estlaates  and  the  indirect 


ints  of  distribution  of  electrical  conductivity  over  the  radius 


at  different  aoaents  of  tiae.  These  aeasureaenta  in  coabination  with 


Copy  available  to  Dttp  , 

Ponnit  fully  loaihL  °  d°69  nd 

7  J0snb,e  ^production 


data  on  praasura  aboaad  that  tha  changa  in  tha  paraaatara  of  tha  gas 
beyond  tha  cylindrical  shock  wave  taka  placa  priaarily  aa  a  raault  of 
ita  adiabatic  expansion. 

In  this  casa  tha  prasanca  of  a  transverse  aagnatic  fiald,  whan  its 
strength  exceeds  a  certain  critical  aagnituda,  leads  to  a  qualitative 
changa  in  tha  nature  of  expansion  of  tha  gas.  Direct  aeasureaents  of 
tha  currant  density  in  tha  plasaa,  changes  in  tha  strength  of  tha 
aagneclc  and  electric  fields,  pressure  (Figure  2.21),  and  also 
high-speed  photography  with  tha  help  of  an  SFRL  (in  the  node  of 
photoswaap  and  tiaa  aagnifiar),  lead  to  tha  detection  of  a  clearly 
expressed  currant  layer  (Figure  2.22),  appearing  in  tha  gas  beyond  tha 
direct  shock  wave  and  leading,  as  a  result  of  its  intansivo  stagnation 
in  tha  aagnatic  fiald,  to  tha  foraation  of  a  reflected  shock  wave.  In 
this  casa  tha  aaasurad  currant  density  reaches  a  aagnituda  of  2000 
A/cs^,  which  at  a  fiald  strength  of  **4000  Oa  under  tha  conditions  of 
the  experiment  leads  practically  to  tha  coaplete  standstill  of  the  gas 
in  this  zona.  Estiaates  show  that  tha  aagnituda  of  electrical 
conductivity  Inside  tha  currant  layer  reaches  values  of  120-150  aho/ca 
(without  a  aagnatic  field  it  is  equal  to  5-10  iho/cs) . 
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Figure  2.22.  Fraae-by- f raae  photography  of  tha  procaas.  exposure  tiaa 
for  ona  fraaa  1.33  pm.  Saquanca  of  fraaaa:  froa  top  to  bottoa,  f roa 
laft  to  right. 

During  tha  couraa  of  tha  axpariaant  attantion  aaa  turned  to  tha 
stability  of  tha  currant  layer.  It  aaa  revealed  that  it  had 
exceptional  stability  as  a  geoaetric  formation.  In  a  nuabar  of  cases 
on  tha  external  boundary  of  tha  layer  a  picture  developed  which  was 
characteristic  for  Rayleigh-Tay lor  instability,  ahlch,  however, 
disappeared  quite  rapidly,  leading  to  the  coaplete  restoration  of  the 
structure  of  the  current  layer.  The  process  of  expansion  of  the 
conducting  gas  in  a  transverse  aagnetic  field,  which  la  being 
investigated  at  the  present  tife,  and  which  is  accoapanied  by  the 
fora^tion  of  a  clearly  expressed  current  layer,  coincides  in  its  nature 
with  the  analogous  process  which  was  described  in  [1],  and  thereby 
confiras  experiaental ly  the  conclusions  of  this  work,  obtained  on  the 
basis  of  a  nuaerical  solution  of  equations  of  aagnetic  hydr.odynaaics . 
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